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The experimental split-plot treatment arrangement included main-plot soil treatments of the preplant soil fumigants Telone C-17 (74% 1,3-dichloropropene and 16.5% chloropicrin; Dow Chemical, Midland, Mich.) at 374 liter·ha -1 and Vorlex (80% chlorinated C3 hydrocarbons, including dichloropropenes, dichloropropane, and related chlorinated hydrocarbons and 20% methyl isothiocynanate; NOR-AM Chemical, Wilmington, Del. ) at 281 liter·ha -1 , a post-plant nematicide, Nemacur 3 [ethyl 3-methyl-4-(methylthio) phenyl (1-methylethyl) phosphoramidate, 35%; Mobay Corp., Kansas City, Me. ] at 47 liters in 281 liters of water/ ha, and an untreated control replicated four times each in a randomized complete-block design and applied in 1983 (preplant) or 1984 (postulant). Subplot treatments were comprised of the four rootstock; each of the 16 subplots contained 20 trees, five per rootstock (Costante et al., 1987) .
Total yield was assessed on 13 Sept. 1986 (124 days after full bloom, DAFB), 16 Sept. 1987 (128 DAFB), 17 Sept. 1988 (122 DAFB), and 20 Sept. 1989 . Trunk circumference was measured at 45 cm above the soil surface in October each year and expressed as trunk cross-sectional area (TCSA). Yield efficiency was calculated as total tree yield/cm 2 TCSA. Collection and analysis of soil and feederroot nematode samples each October were described by Costante et al. (1987) . The number of P. penetrans in roots was determined by the wrist-action shaker method (Parker and Mai, 1974 ) and those in soil from 100 cm 3 of soil by the modified Baermann pan technique (Townshend, 1963) . Root discoloration (possible necrosis) was rated on the scale of 1 = poor, > 20%; 2 = 19% to 11%; 3 = 10% to 5%; 4 = 4% to 3%; and 5 = less than 3% discoloration.
During the last 4 years of the experiment, neither nematicide treatments nor rootstock significantly affected the number of lesion nematodes present in roots (ranging from 183 to 15/g) or soil (19.1 to 3.0/100 cm 3 ). Population build-ups of P. penetrans a year or two after application of a chemical are not unusual because: 1) trees in chemically treated soil often grow well and provide healthy roots (food) for residual nematodes; 2) nematodes can increase due to reduced competition and parasitism from natural enemies; and 3) nematicide dissipation can enhance nematode reproduction after the initial 2 years of chemical effectiveness (Mai and Parker, 1970) .
TCSA increments were significantly affected by fumigation treatments only in 1986 (range 27.6 to 34.0 cm') when the values for the control (5.3 cm 2 ) and for Nemacur 3 (5.1 cm z ) differed from those for Telone C-17 (7.3 cm') and Vorlex (6.5 cm'). Chemical soil treatment had no effect on leaf and soil composition, yield, or yield efficiency between 1986 and 1989 nor on cumulative values for these measurements.
During Spring 1990, the excavated root systems clearly were devoid of any serious soil-borne problems. Each rootstock was well developed for its age, thus presenting a good case that ARD was not a severe problem in this experiment.
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